u t ? 4u + (ur)u + rp = 0 div u = 0 on (0; 1) IR n u(0) = a has a global solution u, smooth for t > 0, provided a 2 L n; with kak n small enough. Here L n; denotes the divergence free part of L n . If moreover additionally a 2 L 2 , the solution has also nite energy for all times and coincides with the Leray-Hopf solution, for which the energy ku(t)k 2 2 tends to zero (see e.g. 4] ). Note that for n = 3; 4, all Leray-Hopf solutions with generalized energy inequality ful ll the necessary smallness assumption after some time T 0 ; see the discussion in 3] or 6].
Suppose now, that ku(t)k 2 c'(t) with '(0) 1 and (1) '(t) & 0 for t % 1 and '( t) c '(t) for all t > 0; < 1 with c independent of t. This is surely true for algebraic decayrates '(t) = (1 + t) ? with > 0, which in turn may be concluded from additional assumptions on the initial value, as e.g. a 2 L p with some p; 1 p < 2, see e.g. Wiegner 4 ].
>From 7], we then know, that for t > 0 ku(t)k 1 c (t)t and kD u(t)k 2 c'(t)t for j j = 2.
Now the question arises, how higher order derivatives behave. Note, that even the niteness of kD u(t)k 2 for j j 3 is not a-priori clear. In fact, in 3], M.E. Schonbek and the auther had to restrict the dimension to n 5, in order to show that kD u(t)k 2 ct ?(j j=2+ ) for all , if '(t) = (1 + t) ? .
We are going to prove the same result also in dimension 6 und 7 and at the same time simplify the proof for n 5. It seems likely, that also pointwise space-time estimates may be derived as in the paper 1] of Amrouche, Girault, M.E. and T.P. Schonbek, which used the results of 3], hence was also restricted to n 5.
Theorem: Let n 7; a 2 L n \ L 2 with kak n small enough, so that u(t) is a global smooth solution. Let ku(t)k 2 c'(t) with ' ful lling (1). Then kD u(t)k 2 c'(t)t ?j j=2 for all 2 IN n 0 :
For the proof we start with 
